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INTRODUCTION
Malaria during pregnancy is a major public health
problem in Africa, with a quarter of all malaria cases in
Nigeria1. In all areas where malaria is endemic, at least
one in four pregnant women has evidence of peripheral
or placental malaria at delivery2. Most cases of malaria
in pregnancy in areas of stable malaria transmission are
asymptomatic because pre-existing immunity retained
during previous exposures protect against clinical malaria.
Unfortunately, this subclinical infection poses great dan-
ger to mother and foetus3.
Erythrocytes infected with Plasmodium falciparum
congregate in the maternal placenta vascular space, where
they replicate4. This parasite replication presumably re-
duces nutrient transport across the placenta and allows
for passage of parasitized red blood cells to the foetus
that may compromise foetal growth and infant survival2.
Few researchers have confirmed that placental malaria
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ABSTRACT
Background & objectives: In malaria-endemic countries, one adverse consequence of placental malaria on infants
is low birth weight (LBW) caused by intra-uterine growth retardation and pre-term delivery. The effect of placental
malaria on birth weight of babies was investigated in Nnamdi Azikiwe University Teaching Hospital (NAUTH),
Nnewi, Anambra state, Nigeria.
Methods: Placental blood was collected from 364 women who gave birth in NAUTH. Thin and thick placental
blood smears were made and checked for the presence of malaria parasites. Plasmodium falciparum antigen rapid
kit was used to confirm the presence of P. falciparum. New-borns were weighed and classified as normal birth
weight (≥2500 g) or LBW (<2500 g). Analysis of variance (ANOVA), Student’s t and Pearson chi-square tests
were used to compare means and percentages. Risk factors for LBW were also determined.
Results: Placental malaria was found in 55.2% (n = 201) of the women. Placental malaria was associated with
gravidity while age was not. In all the age groups, primigravidae and secundigravidae were mostly infected.
Women with placental malaria delivered more LBW babies (32.1%) than their uninfected counterparts (5.5%),
with primigravidae having more LBW babies. Similarly, weight of babies born by infected women was significantly
different from that of uninfected women (p <0.0001). In multivariate analysis, placental malaria was associated
with LBW (OR 0.1, 95% CI 0.06–0.17, p <0.0001).
Conclusion: The result suggests a high prevalence of placental malaria and its close association with LBW in
pregnant women attending antenatal clinic in NAUTH. It was also found that the percentage of LBW was highest
in primigravidae.
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increases the risk of a woman delivering low birth weight
(LBW) babies5. The biological mechanism by which pla-
cental malaria infection leads to LBW is not fully estab-
lished but malaria is thought to reduce birth weight
through malaria-induced anaemia and placenta infection2.
Both factors have been suggested to act together to cause
intra-uterine growth retardation (IUGR) or pre-term de-
livery leading to LBW6.
LBW (<2500 g) is known to be the important risk
factor for infant mortality, an important cause of foetal
and neonatal morbidity and one important determinant
of infant healthy growth and development. Women of all
parity have substantially increased risk of LBW as a re-
sult of malaria infection but the incidences are higher in
primigravidae7. It has been estimated that placental ma-
laria causes 167,000–967,000 cases of LBW in Africa
and is associated with 62,000–363,000 new-born deaths
each year5.
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contributed greatly to malaria case management and con-
trol. Clinical diagnosis using peripheral blood smear has
been the oldest and fastest8. However, it has been ob-
served that detection of malaria parasitaemia by periph-
eral blood smear does not provide accurate estimation of
placental parasitaemia9. Previous study in Nnamdi
Azikiwe University Teaching Hospital (NAUTH) on the
effect of parity and age on malaria parasitaemia in preg-
nancy using peripheral blood showed that prevalence and
mean parasite density decreased with increasing parity
and age10. The present study investigates the prevalence
of placental malaria and its effect on birth weight of ba-
bies born in NAUTH, Nnewi, Nigeria.
METHODS
Study area and population
The study was carried out in Nnamdi Azikiwe Uni-
versity Teaching Hospital (NAUTH), Nnewi in Nnewi
North Local Government Area of Anambra state, Nige-
ria. Nnewi urban is located between latitudes 5°59′ 41.64″
and 6°03′ 28.44″ N and longitudes 6°03′ 28.44″ and 6°52′
41.64″E. It lies within the tropical rainforest zone of West
Africa11. It is an upland area, which is erosion prone, cre-
ating puddles with rainwater run-off. NAUTH receives
patients from different local government areas in Anambra
state and other states of the federation. The area was cho-
sen because of its poor environmental sanitation, which
favours the breeding of mosquitoes. Gutters are filled with
water and serve as breeding sites for malaria vectors. Preg-
nant women who visited the hospital for antenatal man-
agement made up the study population. A total of 364
expectant women were enlisted.
Ethical considerations
Ethical approval was obtained from the medical ad-
visory committee of NAUTH. All women gave oral in-
formed consent.
Data collection
Age and gravidity of the pregnant women were docu-
mented. The ages of women were categorized into 15–
25, 26–36 and 37–47 while gravidity was categorized into
primigravidae, secundigravidae and multigravidae. After
delivery, neonates were cleaned and weighed using a
weighing balance. New-borns were classified as normal
birth weight (≥2500 g) or LBW (<2500 g) for the pur-
pose of analysis.
Laboratory methods
Thin and thick blood smears of placental blood were
made to determine the presence of malaria parasites. The
thick blood smear was stained with Giemsa stain. The
thin and thick blood smears were microscopically exam-
ined for malaria parasites with immersion oil using ×100
objective. The level of infection (mild, moderate and se-
vere) in pregnant women was done as described by
Cheesbrough12. Plasmodium falciparum antigen rapid kit
was used to confirm the presence of P. falciparum.
Statistical analysis
Data were analyzed using SPSS version 16.0.
ANOVA, Student’s t and Pearson chi-square tests were
used to compare means and percentages as found appro-
priate. Univariate and multivariate logistic regression
analyses were done to determine odds ratio (OR) and 95%
confidence interval (CI) of risk factors of LBW.
P-value of <0.05 was considered significant.
RESULTS
Patient characteristics
In all, 364 pregnant women and their babies were
examined. A total of 117 (32.1%) primigravidae and 145
(39.8%) multigravidae were enrolled. Most of the women
sampled were between the age of 15–47 yr and their
mean ± SD age was 29.2 ± 6.3 yr. Primigravidae were
Table 1. Patient characteristics
All women Gravidity
Primigravidae Secundigravidae Multigravidae
No. of women (%) 364 117 (32.1) 102 (28) 145 (39.8)
Mean age (± SD) (yr) 29.1 ± 6.2 27.3 ± 6.3* 30 ± 5.8 30.1 ± 6.1
No. within age group (yr)
15–25 99 (27.2) 45 (38.5) 24 (23.5) 30 (20.7)
26–36 200 (54.9) 56 (47.9) 57 (55.9) 87 (60)
37–47 65 (17.9) 16 (13.7) 21 (20.6) 28 (19.3)
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significantly younger (p <0.05) than other gravidity
(Table 1).
Placental malaria prevalence
A total of 201 (55.2%) women had placental malaria.
There was significant association (p <0.0001) between
gravidity and the presence of P. falciparum in the pla-
centa and this decreased as gravidity increased. Mild
(10.4%) and heavy infection (26%) was more prevalent
in primigravidae. Heavy infection was not observed in
secundigravidae and multigravidae (Table 2). The age of
infected primigravidae (27.1 ± 6 yr) was significantly
lower (p <0.05) than those of secundigravidae (29.7 ±
5.5 yr) and multigravidae (30.5 ± 6.5 yr). A statistical
significant difference (p = 0.339) was not found in the
overall prevalence of placental malaria in different age
groups, although age group 26–36 yr recorded the high-
est population of infected pregnant women. In all the age
groups, primigravidae and secundigravidae were the most
infected (Table 2).
Placental malaria and birth weight
The mean birth weight of all the babies born by these
women was 2730 ± 500 g. A total of 137 (37.6%) women
(infected and uninfected) gave birth to LBW babies. In-
fected women delivered more (p < 0.0001) LBW babies
(n =117, 32.1%) than their uninfected counterparts (n =
20, 5.5%). The birth weight of babies born by infected
women (2522 ± 399.4 g) was significantly lower
(p <0.0001) than that of uninfected women (2990 ± 521.6
g). There was no significant difference (p = 0.391) in the
birth weight of babies born by infected primigravidae
(2700 ± 500 g), secundigravidae (2700 ± 600 g) and mul-
tigravidae (2800 ± 500 g). Infected primigravidae had
more LBW babies (41%) than secundigravidae (33.3%)
and multigravidae (25.6%) but this was not statistically
significant (p = 0.590). The prevalence of LBW babies in
the age groups 15–25, 26–36 and 37–47 yr was 30.3, 33
and 32.3% respectively (p = 0.930). Placental malaria was
significantly associated with LBW (OR 0.1, 95% CI 0.06–
0.17, p <0.0001) (Table 3).
DISCUSSION
The prevalence (55.2%) of placental malaria in this
study is within the range (2–74%) that had been reported
in Africa13. In a previous study in NAUTH, the preva-
lence rate of malaria among pregnant women using pe-
ripheral blood was 86.4% and its relationship with parity
was significant10. Using placental blood, we found a sig-
nificant association between parity and malaria but the
prevalence of malaria among pregnant women was lower.
In another study designed to assess the possible impact
of asympatomatic maternal peripheral malaria parasit-
aemia and P. falciparum specific-IgG during pregnancy
on placental and cord circulations, it was observed that
Table 2. Prevalence of placental malaria and parasite density by gravidity
 Malaria prevalence Malaria density
Gravidity
No. examined No. (+)ve (%) Mild (+) Moderate (++) Severe (+++)
All women 364 201 (55.2) 83 (41.3) 98 (48.8) 20 (10)
Primigravidae 117 77 (65.8) 8 (10.4) 49 (63.6) 20 (26)
Secundigravidae 102 68 (66.7) 43 (63.2) 25 (36.8) 0 (0)
Multigravidae 145 56 (38.6) 32 (57.1) 24 (42.9) 0 (0)
Figures in parentheses indicate percentages.
Table 3. Risk factors for LBW among pregnant women using univariate and multivariate analysis
Risk factors Univariate analysis P-value Multivariate analysis  P-value
OR (95% CI) OR (95% CI)
Age (yr) 1.002 (0.97–1.04) 0.89 1.01 (0.98–1.06) 0.38
Primigravidae 0.59 (0.35–0.97) 0.04 1.07 (0.59–1.98) 0.82
Secundigravidae 0.53 (0.32–0.91) 0.02 0.93 (0.50–1.71) 0.81
Multigravidae Referent Referent
Malaria 0.1 (0.06–1.73) <0.0001 0.1 (0.06–0.18) <0.0001
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malaria parasitaemia in peripheral circulation of symp-
tomatic pregnant women might not necessarily result in
placental parasitaemia in all instances14. This can possi-
bly explain the lower prevalence of malaria in the present
study.
In malaria-endemic areas, the prevalence of clinical
and asymptomatic malaria had been reported to be high-
est in women in their first and second pregnancies15. Con-
sistent with this report, we observed that primigravidae
and secundigravidae had far higher prevalence of
plancental malaria than multigravidae. According to
McGregor4, parasite densities change with parity, with
those of lowest category being most common in multi-
gravidae while those of highest category most commonly
occur in primigravidae. The present study confirms that
the severe form of placental malaria is most common in
primigravidae than in secundigravidae and multigravidae.
Age of women was not significant for malaria infec-
tion and the older age group (37–47 yr) had the least preva-
lence of placental malaria. Previous study in NAUTH had
shown that the older age group (40–45 yr) had the least
prevalence of malaria and the statistical difference in
prevalence across age groups was also not significant10.
Malaria burden is much reduced in older women because
they may have obtained adequate immunity following
repeated exposures to P. falciparum-infected mosqui-
toes16.
It has been established that there is increased preva-
lence of LBW babies in mothers with malaria than in their
uninfected counterparts, with the highest incidence oc-
curring in infected primigravidae13. A similar result was
obtained in this study although the prevalence of LBW
babies in primigravidae was not significantly different
from those of other parity. The significant low birth weight
of new-borns of malaria positive women agrees with the
result of a community-based study in the same state. In
the study, birth weight of new-borns whose mothers were
positive for placental malaria was lower than those whose
mothers were negative for the infection17.
In Younde, Cameroon, it was shown that primi-
gravidae with placental malaria had significantly lower
mean birth weight than secundigravidae and multi-
gravidae18. In southwestern Cameroon, it was also re-
ported that infected primiparae had lower mean birth
weight babies than multiparae7. Contrary to these results,
we observed that mean weight of babies delivered by in-
fected primigravidae was statistically similar to those of
secundigraviade and multigravidae.
In multivariate analysis, placental malaria was the
only risk factor for LBW. Several studies have reported
the association of lower mean birth weight with placental
malaria7,19. However, in the present study, the strength
of association between placental malaria and LBW was
very low when compared with other studies.
CONCLUSION
The study showed that placental malaria is prevalent
and associated with LBW in NAUTH. It was also found
that the percentage of LBW was highest in primigravidae.
We suggest the use of insecticide-treated nets and inter-
mittent preventive medicine for pregnant women in the
teaching hospital.
REFERENCES
1. World malaria report. Geneva: World Health Organization 2008;
p. 1–215.
2. Steketee RW, Wirima JJ, Slutsker L, Heymann DL, Breman JG.
The problem of malaria and malaria control in pregnancy in sub-
Saharan Africa. Am J Trop Med Hyg 1996; 55: 2–7.
3. Houmsou RS, Amuta EU, Sarr TT, Adie AA. Malaria infection
in pregnant women attending antenantal clinics in Gboko, Benue
State, Nigeria. Int J Acad Res 2010; 2: 33–6.
4. McGregor IA. Epidemiology, malaria and pregnancy. Am J Trop
Med Hyg 1984; 33: 517–25.
5. McGregor IA, Wilson ME, Billewicz WZ. Malaria infection of
the placenta in the Gambia, West Africa: Its incidence and rela-
tionship to stillbirth, birth weight and placental weight. Trans R
Soc Trop Med Hyg 1983; 77: 232–44.
6. Walther B, Miles DJC, Crozier S, Waight P, Palmero MS, Ojuola
O, et al. Placental malaria is associated with reduced early life
weight development of affected children independent of low birth
weight. Malar J 2010; 209: 1–10.
7. Akum AE, Kuoh AJ, Minang JT, Boyo MA, Mokube JA, Troye-
Blomberg M. The effect of maternal, umbilical cord and placen-
tal malaria parasitaemia on the birthweight of newborns from
south-western Cameroon. Acta Paediatr (Stockholm) 2005; 94:
917–23.
8. Nwosu EC, Nduka FO, Etusim PE, Ndubuka GN. Malaria infec-
tion in pregnant women in south-eastern Nigeria using periph-
eral blood smear, placental blood smear and placental histology.
Scholarly J Agric Sci 2011; 1(12): 20–4.
9. Leke RFG, Djokam R, Mbu R, Leke R, Fogako J, Megnekou R,
et al. Detection of Plasmodium falciparum antigen histidine-rich
protein2 band of pregnant women: Implications for diagnosis of
placental malaria. J Clin Microbiol 1999; 38(9): 2992–6.
10. Nnaji GA, Okafor CF, Ikechebelu JF. An evaluation of the ef-
fect of parity and age on malaria parasitaemia in pregnancy. J
Obstet Gyneacol 2006; 26(8): 755–8.
11. Ojiako JC, Igbokwe JI. Application of remote sensing and mul-
timedia geographic information system (GIS) in the administra-
tion of socioeconomic activities in Nnewi urban area of Anambra
State, Nigeria. Environ Res J 2009; 3: 60–7.
12. Cheesbrough M. District laboratory practice in tropical coun-
tries. UK: Cambridge University Press 1998; p. 1–440.
13. Brabin BJ. An analysis of malaria in pregnancy in Africa. Bull
World Health Organ 1983; 61: 1005–16.
14. Onyenekwe CC, Arinola OG, Meludu SC, Salimonu LS, Adewale
IF, Obisesan AK. Malaria parasitaemia and Plasmodium 17 Oraneli et al: Effect of placental malaria on birth weight of babies in Nnewi, Nigeria
Correspondence to: Dr Ogochukwu C. Okeke, Parasitology Unit, Department of Zoology and Environmental Biology, University of Nigeria,
Nsukka – 768 017; Nigeria.
E-mail: lovelymatters@yahoo.com
Received: 16 July 2012 Accepted in revised form: 23 January 2013
falciparum specific-IgG in maternal peripheral, placenta and cord
circulation. J Vector Borne Dis 2004; 41: 72–5.
15. Walker-Abbey A, Djokam RRT, Eno A, Leke RFG, Titanji VPK,
Fogako J, et al. Malaria in pregnant women: The effect of age
and gravidity on submicroscopic and mixed species infections
and multiple parasite genotypes. Am J Trop Med Hyg 2005; 72:
229–35.
16. Rogerson SJ, Mwapasa V, Meshnick SR. Malaria in pregnancy:
Linking immunity and pathogenesis to prevention. Am J Trop
Med Hyg 2007; 77(Suppl 6): 14–22.
17. Aribodor DN, Nwaorgu OC, Eneanya CI, Okoli I, Pukkila-
Worley R, Etaga HO. Association of low birth weight and pla-
cental malaria infection in Nigeria. J Infect Dev Ctries 2009; 3:
620–3.
18. Tako EA, Zhou A, Lohoue J, Leke R, Taylor DW, Leke RFG.
Risk factors for placental malaria and its effect on pregnancy
outcome in Yaounde, Cameroon. Am J Trop Med Hyg 2005; 72:
236–42.
19. Brabin BJ. The risks and severity of malaria in pregnant women.
Geneva: World Health Organization 1991; p. 1–67.